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MOTOR APPARATUS 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 This invention relates to a motor apparatus for 

reducing the vibration of a motor, and particularly to 
a motor apparatus suitable for an image reading 
apparatus or the like. 
Related Background Art 

10 In an image reading apparatus used in a copying 

machine or the like, a stepping motor has heretofore 
been used because highly accurate positioning of a 
movable member is required. To drive the movable 
member of the image reading apparatus at a high speed 

15 with low vibration by the stepping motor, the through- 
up and through-down of the motor are requisite. 

Also, to read color information, reading at a 
constant speed free of vibration is necessary and 
therefore, it is popular in the design of the apparatus 

20 to provide an approach run distance required until the 
vibration created after through-up becomes null. 

Also, regarding the vibration in the constant 
speed portion of the motor rotation, the motor becomes 
a vibration source due to a torque ripple conforming to 

25 a step angle and the thin lines of an image become 

j&QQY- Against this problem, it is possible to use a 
magnet damper which does not give an inertia to a motor 
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shaft during the aforementioned through-up, but gives 
an inertia to the motor shaft during a constant speed 
for the reason set forth later to thereby smooth the 
rotation between step angles, and it is possible to 
5 reduce the vibration. 

It is also possible to fractionate the step angle 
of the motor to thereby reduce the torque ripple and 
reduce the vibration. 

However, the reading number of the image reading 

10 apparatus per unit time has become higher in speed year 
by year and therefore, it has become impossible to 
secure a sufficient approach run distance. Also, when 
the inertia working during acceleration is attached to 
the motor shaft, the through-up time increases and a 

15 higher speed has become impossible and a very great 

inertia could not be given. Therefore, the vibration 
components of the distal end of a read image have 
become many and the said distal end has become jaggy, 
and this has caused a great reduction in the dignity of 

20 image. 

The reason set forth above has become a factor for 
greatly reducing the dignity of image by being jaggy or 
a factor for hindering the downsizing of the apparatus 
by the increase in the approach run distance resulting 
25 from a higher reading speed. 

SUMMARY OF THE INVENTION 
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The present invention has been made in view of the 
above-noted situation and an object thereof is to 
provide a motor apparatus reduced in vibration caused 
during acceleration and during a constant speed. 
5 Another object of the present invention is to 

mount two damper means on a motor drive shaft to 
thereby reduce vibration caused during the driving of 
the motor. 

Still another object of the present invention is 
10 to use a magnet damper as a first damper means and use 
a rubber damper as a second damper means. 

Yet still another object of the present invention 
to use a magnet damper and a rubber damper to shorten 
the reading time of an image reading time to thereby 
15 heighten the speed of the apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of the image processing 
circuit of a digital full color copying machine 
20 according to the present invention. 

Fig. 2 shows the construction of an image reading 
apparatus including the image processing circuit of 
Fig. 1. 

Fig. 3 is a simple view of a moving mechanism 
25 provided with only a magnet damper. 

Fig. 4 shows the relation between the state of the 
vibration of a first mirror of an image reading 



apparatus and the speed of a motor shown in Fig. 3. 

Fig. 5 is a simple equivalent view of the motor 
using only the magnet damper shown in Fig, 3. 

Fig. 6 is a simple view of a moving mechanism 
according to an embodiment of the present invention 
using two damper means, i.e., a magnet damper and a 
rubber damper. 

Fig. 7 is a simple equivalent view of a motor 
using only a rubber damper. 

Fig. 8 shows the relation between the state of the 
vibration of the first mirror of the image reading 
apparatus and the speed of the motor shown in Fig. 7. 

Fig. 9 shows the construction of the moving 
mechanism of the image reading apparatus shown in Fig. 
2. 

Fig. 10 is a view of the rubber damper shown in 
Fig. 7. 

Fig. 11 is a view of the magnet damper shown in 
Fig. 3. 

Fig. 12 is a simple equivalent view of a motor 
using the magnet damper and the rubber damper shown in 
Fig. 6. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a block diagram of the image processing 
circuit of the digital full color copying machine of 
the present invention. The reference numeral 100 
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designates the main substrate of the image processing 
circuit which includes the following parts. 

The reference numeral 101 denotes a three-line CCD 
for color-resolving the reflected light from an 
5 original and converting it into an electrical signal . 

The reference numeral 102 designates an A/D converting 
portion for converting an analog signal RGB from the 
CCD 101 into a digital signal. 

A shading correction portion 103 corrects the 

10 sensitivity of each pixel of the CCD 101 and corrects 
the inclination of the quantity of light of a light 
source. In Fig, 1, R (red), G (green) and B (blue) 
signals are 8-bit digital image signals outputted from 
the A/D converting portion 102. 

15 The CCD 101 used in the present embodiment 

comprises three CCD line sensors for R (red), G (green) 
and B (blue) disposed at predetermined distances. 
Therefore, the digital image signals are signals having 
time deviation created by spatial deviation. This time 

20 deviation is corrected in a three lines connecting 
portion 104 in Fig. 1. 

An input masking portion 105 effects a calculation 
for correcting the RGB spectral characteristic of the 
CCD 101 to a standard RGB space. 

25 A LOG converting portion 106 is a look-up table 

comprised of a RAM, by which R (red), G (green) and B 
(blue) luminance signals are converted into C (cyan), M 
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(magenta) and Y (yellow) density signals, respectively, 

A masking/UCR portion 107 effects a calculation 
for removing the color turbidity of toners used for 
print recording from the inputted C (cyan), M (magenta) 
5 and Y (yellow) density signals and produces a Bk 
(black) signal. 

A F value correction portion is a correction table 
for correcting a density value (F value) for each color 
in accordance with the designation of the density at 

10 which printing is to be effected. 

The reference numeral 108 designates a tristate 
buffer which is controlled by an ADD-IN signal. The 
reference numeral 110 denotes an image processing 
substrate provided with a tristate buffer 111 and an 

15 image processing portion 112, The image processing 

portion 112 is a portion for effecting such processing 
as extracting the outline portion of an image. The 
reversed signal of the ADD-IN signal is inputted to the 
tristate buffer 111. Therefore, the tristate buffer 

20 111 and the tristate buffer 108 are in a converse 

relation so that if one of them becomes high impedance, 
the other may become low impedance. Accordingly, when 
the ADD-IN signal is "1", the tristate buffer 108 
becomes high impedance and an image signal flows 

25 through the masking/UCR portion 107, the image 

processing portion 112, the tristate buffer 111 and the 
F value correction portion 109 in the named order. 
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When conversely, the ADD-IN signal is "0", the tristate 
buffer 111 becomes high impedance and an image signal 
flows through the masking/UCR portion 107, the tristate 
buffer 108 and the F value correction portion 109 in 
5 the named order. 

Fig. 2 is a block diagram schematically showing 
the construction of a color image reading apparatus 
according to the present embodiment. 

This apparatus is provided with original 

10 supporting glass 202 for supporting an original 201 

thereon on the upper portion thereof, and an original 
supporting table cover 203 for keeping the supported 
original 201, and below these, there is provided an 
optical system comprised of an original illuminating 

15 lamp 209, a first mirror stand 204, a second mirror 
stand 205, an imaging lens 206, a color CCD (fixed 
image element) line sensor (corresponding to 101 in 
Fig. 1, and hereinafter referred to as the line sensor) 
207 having a filter (not shown) for resolving three 

20 colors, i.e., R (red), G (green) and B (blue), and an 
image processing circuit 208. 

A mirror 210 is fixed to the first mirror stand 
204, and mirrors 211 and 212 are fixed to the second 
mirror stand 205. A CPU 213 is connected to the image 

25 processing circuit 208, the operation of which is 

controlled by the CPU 213. Also, design is made such 
that the original illuminating lamp 209 has its 



- 8 - 



operation controlled by the CPU 213 through a driving 
circuit , not shown, and the first and second mirror 
stands 204 and 205 have their operations controlled by 
the CPU 213 through a driving mechanism, not shown. 
5 Also, the first mirror stand 204 and the original 

illuminating lamp 209 scan the original 201 placed on 
the original supporting glass 202 at a speed double 
that of the second mirror stand 205 ♦ 

The original 201 placed on the original supporting 

10 glass 202 is illuminated by the original illuminating 
lamp 209. The reflected light from the original is 
directed by the mirrors 210, 211 and 212, and is imaged 
on the line sensor 207 through the imaging lens 206. 
The reflected light is resolved into R component, G 

15 component and B component as color image information by 
the color resolving filter of the line sensor 207, and 
thereafter is sent to the image processing circuit 208. 
By the electrical scanning (main scanning) by the line 
sensor 207 and the mechanical scanning (sub-scanning) 

20 by the original illuminating lamp 209 and the mirrors 

210 to 212 being repeated, the image information of the 
whole area of the original is read. 

In the image processing circuit 208, the inputted 
image information is subjected to predetermined image 

25 processing, and is outputted as an image signal to a 
printer or the like connected to the outside. 

Fig. 9 is a perspective view showing a moving 
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mechanism for the image reading apparatus to be moved. 
This construction is an already known construction used 
in a popular flat bed type image reading apparatus. In 
order to scan the original, the original illuminating 
5 lamp 209 which is an illuminating source and the first 
mirror 210 are moved at a predetermined speed as 
indicated, for example, by the direction of arrow, and 
the second and third mirrors 211 and 212 are moved at a 
half speed of the predetermined speed* 

10 For this purpose, rotation is transmitted from a 

motor 40 to a rotary shaft 44 through a belt 42, and 
the rotation of the rotary shaft 44 is further 
transmitted to a belt 48 passed over a pulley 46, and 
the original illuminating lamp 209 which is the 

15 illuminating source and the first mirror 210 are 

carried on the first mirror stand 204 attached to the 
belt 48, and the second and third mirrors 211 and 212 
are carried on the second mirror stand 205, 

Assuming now that the original image is read when 

20 the first mirror stand 204 and the second mirror stand 
205 are moved in the direction indicated by arrow, to 
obtain an image of high dignity which is little jaggy, 
it is desirable that the vibration of the first mirror 
stand and the second mirror stand is little to the 

25 utmost. 

So, in the present invention, a magnet damper has 
been chosen from among a plurality of kinds of dampers 
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which can be mounted on the motor shaft, and this 
magnet damper has been examined. In the construction 
of a moving mechanism having this magnet damper mounted 
thereon, vibration has occurred when the first mirror 
210 is through-up to a predetermined speed. 

Fig. 3 shows a simple view of a moving mechanism 
having only a magnet damper attached thereto. Here, 
for the simplification of description, only the first 
mirror stand is driven, but the same thing can also be 
said even if the second mirror stand is attached. 

In Fig. 3, the reference numeral 301 designates a 
stepping motor (corresponding to the motor indicated by 
the reference numeral 40 in Fig. 9 ) as an example of 
the drive source of the moving mechanism. The 
reference numerals 302 and 303 (the reference numerals 
46 and 46 in Fig. 9) denote wire pulleys, and the 
reference numeral 307 designates a minimum necessary 
force F for moving a first mirror stand 306. The 
weight of the first mirror stand 306 (the reference 
numeral 204 in Fig. 9) is W. The reference numeral 309 
denotes a rail for the first mirror stand to be 
parallel-moved. The first mirror stand is moved with a 
coefficient of friction \i with respect to the rail- 

Here, F = Fa + ]iW the coefficient of 

friction ) . 

In Fig. 3, the reference numeral 310 designates a 
magnet damper which is of a construction having inertia 
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connected "to "the motor shaft by a magnet, and is of 
such a construction which does not react to the 
accelerating operation such as the acceleration or 
deceleration of the motor shaft, but has an inertia 
5 when the motor shaft is at a constant speed. 

Fig. 11 shows the configuration of the magnet 
damper. The reference numeral 1101 designates the 
inertia member of the magnet. The reference numeral 
1103 denotes a hub made of iron. The reference numeral 

10 1102 designates a rulon made of a material of a low 
coefficient of friction such as Teflon. During the 
acceleration of the motor, the hub 1103 and the inertia 
member 1101 of the magnet slidingly move because the 
rulon 1102 is mounted on the motor shaft and therefore, 

15 the inertia of the magnet damper applied to the motor 

shaft is weak. On the other hand, when the motor shaft 
is rotated at a constant speed, the hub 1103 and the 
inertia member 1101 of the magnet are rotated therewith 
and therefore, the inertia of the magnet damper applied 

20 to the motor shaft is applied. 

Fig. 5 shows a simple equivalent view of a motor 
using only a magnet damper. In Fig. 5, the reference 
numerals 501 and 502 designate springs, and the 
reference numeral 503 (corresponding to the reference 

25 numeral 301 in Fig. 3) denotes a motor which provides a 
vibration source together with the springs 501 and 502. 
The reference numeral 504 indicates that the inertia 
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member 505 (corresponding to the reference numeral 1101 
in Fig. 11) of the magnet and the motor 503 which is a 
vibration source are connected together. Since it is 
connected by the magnet, the inertia member 505 does 
5 not react during acceleration, and design is made such 
that when the motor is at a constant speed, the inertia 
member 505 is applied to the motor 503 which is a 
vibration source. 

It is Fig. 4 that shows the relation between the 

10 state of the vibration of the first mirror stand 306 
when the motor is through-up and the speed of the 
motor. In Fig. 4, the reference numeral 401 designates 
a waveform showing the state of the attenuation of 
vibration caused during the through-up of the motor, 

15 and the axis of Y-direction indicates acceleration G, 
and X-direction indicates time t. The reference 
numeral 402 denotes the through-up waveform of the 
motor, and Y-direction represents speed and X-direction 
represents time t. In the waveform 402, the reference 

20 numeral 404 designates an acceleration area, the 

reference numeral 405 denotes an approach run area for 
eliminating the vibration produced during the through- 
up, and the reference numeral 406 designates an image 
reading area for reading an image when the vibration 

25 during the through-up becomes null. In a moving 

mechanism having only a magnet damper mounted thereon, 
a time tl was necessary from after the starting of the 
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motor until the vibration during the through-up was 
attenuated and image reading became possible. 

Here, the present invention has thought out to 
mount one more damper on the motor shaft having a 
magnet damper mounted thereon, and has chosen as said 
one more damper a rubber damper from among a plurality 
of kinds of dampers mountable on the motor shaft . 

Fig. 6 shows a simple view of a moving mechanism 
having the two dampers of the present invention, i.e., 
the magnet damper and the rubber damper, mounted 
thereon. Here, to simplify the description, only a 
first mirror stand is driven, but the same thing can be 
said even if a second mirror is mounted. 

In Fig. 6, the reference numeral 601 denotes a 
stepping motor as an example of the drive source of the 
moving mechanism. The reference numerals 602 and 603 
designate wire pulleys, and the reference numeral 607 
denotes a minimum necessary force for moving a first 
mirror stand 606. The reference numeral 605 designates 
an extraneous force Fa. The weight of the first mirror 
stand 606 is W. The reference numeral 609 denotes a 
rail for the first mirror stand to parallel-move 
thereon. That is, what are designated by the reference 
numerals 601 to 609 in Fig. 6 correspond to what are 
designated by the reference numerals 301 to 309 in Fig. 
3. The first mirror stand is moved with a coefficient 
\i of friction with respect to the rail. 
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Here, F = Fa + pW. (p: a coefficient of friction) 
In Fig, 6, the reference numeral 610 designates a 
magnet damper designed to have inertia connected to the 
motor shaft by a magnet, and it is of such a 
construction that does not react during the 
accelerating operation of the motor such as 
acceleration and deceleration, but has inertia when the 
motor shaft is at a constant speed. The reference 
numeral 611 denotes a rubber damper mounted on the 
motor shaft to reduce the vibration caused during the 
through-up. 

The reason why the rubber damper has been chosen 
as one more damper will now be described in detail. 

Fig. 7 shows a simple equivalent view of a motor 
using only a rubber damper. In Fig. 7, the reference 
numerals 701 and 702 designate springs, and the 
reference numeral 703 (corresponding to the reference 
numeral 301 in Fig. 3) denotes a motor which provides a 
vibration source together with the springs 701 and 702. 
The reference numeral 704 designates a spring, the 
reference numeral 705 denotes a dash pot r and the 
reference numeral 706 designates inertia which is the 
equivalent constituent of a rubber damper 707. 

Fig. 10 shows the configuration of the rubber 
damper. The reference numeral 1001 denotes inertia 
made of iron or the like. The reference numeral 1003 
designates a hub which is connected to the motor shaft. 
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The reference numeral 1002 denotes a rubber material, 
and by the quality thereof, the characteristics of the 
spring 704 and the dash pot 705 are changed* 
Consequently, it becomes possible to load a spring-mass 
5 system by the rubber damper in conformity with the 
natural frequency of a load produced during the 
through-up and suppress vibration by the utilization of 
resonance (hereinafter referred to as the dynamic 
vibration absorption). 

10 The central frequency of this dynamic vibration 

absorption is indicated as follows: 

f = (1/2 it) x {980 x (K/J)}- 2 , 
where f: dynamic vibration absorption frequency, k: 
spring constant (g»cm/rad), J: moment of inertia 

15 ( g • cm ) • 

Consequently, the vibration during the through-up 
is reduced by varying the rubber material 1002 
regarding the spring constant and the inertia 1001 and 
using them in accordance with the natural vibration 

20 frequency of the load during the through-up of an image 
reading system. 

It is Fig. 8 that shows the relation between the 
state of the vibration of the first mirror stand 606 
when the motor is through-up by the construction of the 

25 moving mechanism using this rubber damper and the speed 
of the motor. In Fig. 8, the reference numeral 801 
shows the state of the attenuation of the vibration 
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caused during the through-up of the motor, and the axis 
of Y-direction indicates acceleration G, and the axis 
of X-direction indicates time t. 

The reference numeral 802 designates the through- 
up waveform of the motor, and Y-direction represents 
speed and X-direction represents time t. In the 
waveform 802 , the reference numeral 805 denotes an 
acceleration area, the reference numeral 806 designates 
an approach run area for eliminating the vibration 
caused during the through-up, and the reference numeral 
807 denotes an image reading area for reading an image 
when the vibration during the through-up becomes null. 

Here, the time t2 (803) from the starting of the 
motor until the vibration during the through-up is 
attenuated and image reading becomes possible can be 
made shorter by At (804) than the time tl of the 
af oredescribed moving mechanism using only the magnet 
damper . 

As described above, it is possible to reliably and 
efficiently reduce the natural vibration of the load 
system caused during the through-up of the motor by 
adding a rubber damper to the image reading drive 
system. Thereby, the approach run time for absorbing 
the vibration caused during the through-up can be 
reduced and therefore, the image reading time can be 
shortened and this contributes to the higher speed of 
the apparatus- The approach run distance is also 
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shortened and this contributes to the downsizing of the 
apparatus . 

Thus, the present invention has paid attention to 
the fact that if as in the construction shown in Fig. 
5 6, two damper means are mounted on the motor drive 

shaft , the vibration caused during the driving of the 
motor can be reduced, and has particularly derived the 
possibility of reducing the vibration caused during 
acceleration and during a constant speed by using a 

10 magnet damper as the first damper means and using a 

rubber damper as the second damper means, and utilizes 
this in the driving motor for the moving mechanism of 
an image reading apparatus to thereby shorten the 
reading time of the image reading apparatus and 

15 heighten the speed of the apparatus. 

Fig. 12 shows a simple equivalent view of a motor 
using two dampers, i.e., a magnet damper and a rubber 
damper . 

In Fig. 12, the reference numerals 701 and 702 
20 designate springs, and the reference numeral 703 

(corresponding to the reference numeral 301 in Fig. 3) 
denotes a motor, which provides a vibration source 
together with the springs 701 and 702. The reference 
numeral 704 designates a spring, the reference numeral 
25 705 denotes a dash pot, and the reference numeral 706 
designates inertia which is the equivalent constituent 
of a rubber damper 707. The reference numeral 504 
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shows that an inertia member 505 (corresponding to what 
is designated by the reference numeral 1101 in Fig. 11) 
by a magnet and a motor 503 which is a vibration source 
are connected together. Design is made such that the 
5 inertia member 505 does not react during acceleration 
because it is connected by the magnet, and when the 
motor is at a constant speed, the inertia member 505 is 
applied to the motor 503 which is a vibration source. 
As described above, according to the present 

10 invention, during the through-up of the motor, it is 

possible to reliably and efficiently reduce the natural 
vibration of the load system by the rubber damper, and 
during the constant speed of the motor, it is possible 
to smooth the rotation between step angles by the 

15 magnet damper, and it is possible to reduce the 
vibration. 
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WHAT IS CLAIMED IS: 

1. A motor apparatus including: 
a motor having a drive shafts- 
first damper means mounted on the drive shaft of 

5 said motor, said first damper means reducing vibration 
caused during acceleration for raising up to a target 
speed from the start of the driving of said motor; and 
second damper means mounted on the drive shaft of 
said motor, said second damper means reducing vibration 
10 caused during the constant speed driving of said motor. 

2. A motor apparatus according to Claim 1, 
wherein said first damper means is a rubber damper, and 
said second damper means is a magnet damper. 

15 

3. A motor apparatus according to Claim 2, 
wherein said rubber damper comprises rubber mounted on 
the drive shaft of said motor, and an inertia member 
mounted on said rubber, and said magnet damper 

20 comprises a magnet mounted on an iron hub mounted on 
the drive shaft of said motor, through a rulon. 

4. A motor apparatus according to Claim 2, 
wherein said first damper means is a damper effective 

25 at a frequency vibrated and attenuated with the 

characteristic of a load by impulse response at the 
start of acceleration. 
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5. A motor apparatus according to Claim 3, 
wherein said magnet damper is mounted so that during 
acceleration, inertia applied to the motor shaft may be 
small and during a constant speed , sufficient inertia 
5 may be applied to the motor shaft. 



6. A motor apparatus according to Claim 1, 
wherein as compared with said first damper means, said 
second damper means is great in inertia, 

10 

7- A motor apparatus according to Claim 1, 
wherein said motor is used as a motor for driving the 
moving mechanism of an image reading apparatus. 



15 8. A motor apparatus for driving the movable 

member of an image reading apparatus, including: 

a moving mechanism for driving a movable member 
for image reading; 

a motor for driving said moving mechanism, said 
20 motor having a drive shaft; 

a rubber damper as first damper means mounted on 
the drive shaft of said motor, said rubber damper 
reducing vibration caused during acceleration for 
raising up to a target speed from the start of the 
25 driving of said motor; and 

a magnet damper as second damper means mounted on 
the drive shaft of said motor, said magnet damper 
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reducing vibration caused during the constant speed 
driving of said motor. 
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ABSTRACT OF THE DISCLOSURE 

The present invention, as the construction of an 
image reading apparatus used for a motor to scan an 
original for image reading , provides first damper means 
mounted on the drive shaft of the motor to reduce 
vibration caused during acceleration for raising up to 
a target speed at the start of the load driving of the 
motor, and second damper means mounted on the drive 
shaft of the motor to reduce vibration caused during 
the constant speed driving of the motor to thereby 
reduce vibration caused during the driving of the 
motor. 
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FIG. 4 
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FIG. 6 
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FIG. 8 
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FIG. 10 
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COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, fust and sole inventor (if only one name is listed below) or an original, ^^^^^^^^S^S 
are listed below) of the subj ect matter which is claimed and for which a patent is sought on the invention entitled MU1UR ArPAKAl Uo 



thespecificationofwhichLxJ is attached hereto | |wasfiledon as United States Application 

No. or PCT International Application No (if applicable) 

and was amended on 

I hereby state that I have reviewed and understand the contents of the above-identified specification, includingthe claims, as amended by any 
amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR §1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. §119(a)-(d) or §365(b), of any foreign applications) for patent or inventor's 
certificate, or § 365(a) of any PCT international application which designates at least one country other than the United States, listed below and have 
also identified below any foreign application for patent or inventor's certificate, or PCT international application having a filing date before that of 
the application on which priority is claimed: 

(Yes/No) 

Country Application No. Filed fDav/Mo./Yr.) Priority Claimed 

JXPAN ' 10-374982 10/DECEMBER/1998 Yes 

I hereby claim the benefit under 35 U.S.C. § 120 of any United States applications), or § 365(c) of any PCT international application 
designatingthe United States, listed belowand, insofar as the subj ect matter ofeach of the claims of tms application is not d^^ 
Stated or PCT international application in the manner provided by the first paragraph of 35 U.S.C. § 112 I ac^owledge the duty to disc ose 
information which is material to patentability as defined in 37 C.F.R. § 1.56 which became available between the filing date of the prior application 
and the national or PCT international filing date of this application. 

Application No. Filed (T>ay/Mo./Yr.) Status (Patented, Pending Abandoned) 

I hereby appoint the practitioners associated with the firm and Customer Number provided below to prosecute this application and to transact 
all business in the Patent and Trademark Office connected therewith, and direct that all correspondence be addressed to the address associated with 
that Customer Number 

FITZPATRICK, CELIA, HARPER & SCINTO 
Customer Number: 05514 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true- and further that these statements were made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 

Full Name of Sole or First Inventor SHINGO KITAMURA . . 



Inventor's signature . _ _ 

Date Citizen/Subject of Japan 



Residence 2-34-302. Kozu 2 - chome , Odawara - shi , K anaqawa -ken, Japan 

Post office Address c/o CANON KABUSHIKT KAISHA. 3 0-2, Shimoma ruko 

3 -chome. Ohta-ku, Tokyo, Japan 
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Full Name of Second Joint Inventor, if any HARUHIKO NAK ATSU . 

Second Inventor's signature . . — 

Date citizen/subject of Japan 

Residence 53-2 - A- 7 , Kamo . Mi shima - shi , Shizuoka-k en, Japan 



Post office Address c/o CANON KABUSHIKI KAISHA. 30-2, Shimomaruko 
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